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REMARKS 

Claims 1-8 are pending. 

Claims 7 and 8 have been withdrawn. 

Claims 2-5 are currently amended. 

The rejection of Claims 1-6 under 35 U.S.C. § 102 in view of either U.S. Patent 
6,534,232 to Matsuda et al. (102(e)) and/or the Japanese priority application publication JP 
2001-027829 of Matsuda et al. (102(b)) is traversed. It is believed that the claimed invention 
is patentably distinct from the cited prior art, and it is requested that the Examiner reconsider 
the rejections in view of the following comments. 

In short, there are two salient differences between Applicants' claimed invention and 
Matsuda 's disclosures. Firstly, Applicants' average core particle size is different from 
Matsuda 's average core particle size. Additionally, Applicants have determined that the 
carbon black number average diameter (CBDN) within the coating layer is dependent upon 
the conditions used to prepare either the coating liquid or a given carrier material (see below). 
Matsuda does not specify the conditions used to prepare the coating liquid. Therefore, the 
size of the carbon black particles in Matsuda 's examples cannot be the same as that described 
in Applicants Specification, and, thus, Matsuda cannot anticipate Applicants' claimed 
invention. The following text provides further clarification and support for these assertions. 

The Examiner has noted that Matsuda 's Carrier D (col. 1 1, 11. 8-63) appears to be 
identical to Applicants' Carrier I (see Example 1 pages 18-19), and he supported this notation 
by indicating that the specific resistance of the two carriers is identical. Applicants direct the 
Examiner's attention to Matsuda 's disclosure of the "SM-400" carrier core material (col. 10, L 
4), where it states that the average particle diameter of "SM-400" is 44 um. On the other 
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hand, Applicants' carrier core material has an average particle size of 48 jam for Carrier (I) (p. 
19, 11, 25-26) and 50 urn for Carrier (II) (p. 24, 11. 25-26). Therefore, Applicants' carrier core 
particles of Carrier (I) are larger than Matsuda's carrier core particles of Carrier D. Since the 
two differently sized carriers share a coating layer with the same starting chemical 
composition, there must be something different between the two species since they have the 
same specific resistance. This difference resides in the carbon black number average 
diameter (CBDN) within the resin layer. The question that arises is how can the size of the 
carbon black particles vary? In order to answer this question, and consequently address all of 
the outstanding rejections, it is informative to discuss the structural forms of carbon black. 
Applicants direct the Examiner's attention to Figure l, 1 and a photocopy of a selected portion 
of Kirk-Othmer 's "Carbon (Carbon Black)," both of which will serve as aids for the following 
discussion. 

Figure 1. Carbon black particles. 




"Aggregate" 

"Agglomerate" 



1 See attached publically available reference material from Cabot Corp. - Special Blacks Division 
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As noted in Kirk-Othmer (see attachment, p. 1041), and illustrated in Figure 1, there 
are three different "particles," i.e., particles (primary particles or nodules), aggregates, and 
agglomerates, within a sample of carbon black. Primary particles, of approximately the same 
size, fuse together during the production process to form aggregates of widely differing sizes. 
Interactions between aggregates give rise to larger assemblies, which are referred to as 
agglomerates. It can be inferred from inspection of Figure 1, and the attachment (Kirk- 
Othmer, p. 1043, Table 1), that the size of the particles obeys the following trend: 

primary particles < aggregates < agglomerates. 

In the case where carbon black is dispersed within a hot polymer melt, the agglomerates 
experience shear forces that tend to break-apart the agglomerated species. When the shear 
forces acting on the agglomerates exceed the interactive forces between associated 
aggregates, the agglomerates will dissociate to liberate the smaller aggregate particles. As 
noted in Kirk-Othmer , "high shear energy, usually ultrasonic, and enough time are 
employed... to break down microagglomerates" to aggregates (see Attachment, p. 1045, 11. 
10-12). In the hot polymer melt, the extent of dissociation of the agglomerates into the 
aggregates is dependent upon the shear forces that are exerted upon the agglomerates. 
Additionally, if the shear forces are great enough, "the aggregates themselves undergo 
fracture forming smaller aggregates" ( Kirk-Othmer, p. 1045, 11. 12-14). In view of the 
relationship between the primary particles, aggregates, and agglomerates, a closer 
examination of Applicants' claimed invention is in order. 

Applicants have determined that the size of the carbon black particles, i.e., the 
collective whole of fractured aggregates, aggregates, and agglomerates in the coating layer, 
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can be controlled at two separate stages during the production of the carrier particles: (1) 
when the coating liquid is prepared by dispersing the individual components in a homomixer 
and (2) when the coating liquid is sprayed onto the core particles. For convenience, 
Applicants present Table 1, which tabulates comparative data for the carriers described in the 
Specification. 



Table 1. Comparative Data for Carriers (I) - (IV) 



Property or Condition 


Carrier (I) a 


Carrier (II) b 


Carrier (III) C 


Carrier (IV) d 


Core Particle Size, um 


48 


50 


48 


48 


Coating Liquid 


r 


I e 




II f 


Dispersion Conditions 










Mixing Temp., °C 


35-40 


35-40 


35-40 


35-40 


Mixing Time, min 


20 


20 


20 


5 


Coating Conditions 










Device Temp., °C 


70 


70 


100 


70 


Heating Conditions 


300°C, 2hr 


300°C, 2hr 


300°C, 2hr 


300°C, 2hr 


CBDN, nm 


40 


40 


7 


160 


Specific Resistance, Qcm 


2.0 x 10 13 


1.5 x 10 13 


7.9 x 10 15 


5.0 x 10 9 


Image Density 


1.41 


1.45 


1.19 


1.50 


Reproducibility of 


4 


5 


4 


3 


Fine Line Image 










Others 


No problem 


No problem 


Edge 


White Spots 








Effects 





a p.l9, 11. 10-29. b p.24, 1. 20 - p. 25, 1. 5. c p. 25, 1. 7 - p. 26, 1. 7. d p. 27, 11. 5-19. e p. 18, 1. 30 
- p. 19, 1. 9. f p. 26, 1. 21 - p. 27, 1. 4. 



Carriers (I) and (II) are described in examples 1 and 2, respectively. While Carriers 
(III) and (IV) are described in comparative examples 3 and 4, respectively. For quick 
reference, footnotes are provided that identify the page and line numbers of the various terms 
that are located in the Specification. Referring to Table 1, it can be seen that the core particle 
size for Carriers (I), (III), and (IV) are the same (48 um), while the core particle size for 
Carrier (II) is slightly larger (50 um). There are two types of coating liquid, designated 



8 



Application No. 10/086,683 

Reply to Office Action of May 27, 2003 

Coating Liquid I and II, that are used to coat the carrier core particles. They comprise the 
same starting chemical components in the same proportion, and differ only in the amount of 
time required to disperse said chemical components. All of the carrier core particles are 
coated in a similar manner, i.e., they are placed on a rotary bottom disc of a fluidized bed of a 
coating device. The temperature of the coating device is set to 70°C for Carriers (I), (II), and 
(IV), and 100°C for Carrier (III). The CBDN of Carriers (I) and (II) are the same (40 nm), 
but the CBDN for Carrier (III) (7 nm) and Carrier (IV) (160 nm) are both different. The 
CBDN measurement was accomplished using electron microscopy (see Specification p. 15, 1. 
35 through p. 16, 1. 12). Inspection of the Table shows that an increase of 2 jam of the 
average core particle size (cf Carriers (I) and (II)) results in a 25% reduction in the specific 
resistance value. 

As noted above, there are two ways in which the carbon black particle size can be 
altered. One way is to reduce the dispersion time. Inspection of the "coating liquid 
dispersion conditions" shows that reducing the mixing time from 20 min (Carrier (I)) to 5 min 
(Carrier (IV)) gives rise to four-fold increase in the carbon black particle size (i.e., 40 nm vs. 
160 nm). Referring back to the discussion of agglomerate formation from aggregates, this 
makes sense when one considers that carbon black samples principally contain 
agglomerations of carbon black aggregates. Understanding that the mere act of dispersing (or 
mixing) the chemical components together gives rise to shear forces that serve to disrupt the 
aggregate- aggregate interactions, and, thus, reduces the extent of agglomeration within a 
given sample. A reduction in the number of agglomerates gives rise to a smaller carbon 
black particle size within the coating layer. Conversely, a longer dispersing time subjects the 
carbon black agglomerates to the shear forces for a greater amount of time, and thus, leads to 
an overall reduction in the size of the particles. 
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Additionally, carbon black particle size may be altered by varying the temperature of 
the coating device. Inspection of the table shows that the coating device temperature for 
Carrier (I) is 70°C (p. 19, lines 19-20), while the coating device temperature for Carrier (III) 
is 100°C (p. 26, 11. 1-2). This thirty degree temperature difference results in a 5.7-fold 
reduction in the average carbon black size of Carrier (III) (7 nm) with respect to Carrier (I) 
(40 nm). 

As noted above, the specific resistance of the carrier particle is inversely proportional 
to the size of the carbon black particle within the coating layer of the carrier particle. For 
example, when the particle size is too small, i.e., < 0.01 um, the specific resistance is 
unacceptably high (7.9 x 10 15 Q-cm; cf. Carrier (III)). Conversely, when the particle size is 
too large, i.e., > 0.1 um, the specific resistance is too small (5.0 x 10 9 Q-cm; cf. Carrier (IV)). 
The data in the table reveals that a higher quality electroconductive image is obtained with a 
developer that comprises a carrier, which comprises carbon black particles impregnated in a 
coating layer whose number average particle diameter is of from 0.01 - 0.1 um, which is the 
decisive limitation of Applicants' claimed invention. 

In regard to the rejection of Claims 1-6, there are several distinguishing points to note 
concerning the disclosures of Matsuda . Matsuda does not disclose that the electroconductive 
image can be influenced by controlling the size of the impregnated carbon black particles 
within the coating layer of the carrier particles. Moreover, Matsuda does not disclose that the 
size of the carbon black particles can be altered depending upon the manner in which the 
coating liquid and the carrier particles are prepared. In fact, Matsuda is silent with respect to 
the temperature and mixing time conditions used for the preparation of the coating liquid, and 
does not measure the size of the carbon black particles within the coating layer. Hence, it is 
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impossible to know the carbon black particle size within Matsuda 's carrier particle. 
Additionally, Matsuda uses differently sized carrier core particles requires. Therefore 
Matsuda 's two disclosures cannot anticipate Applicants' claimed invention, as they neither 
disclose nor inherently possess Applicants' claimed limitation of having carbon particles 
having a number average particle diameter of 0.01-0.1 um. Applicants kindly request that the 
Examiner withdraw this rejection. 

In a similar vein, the rejection of Claims 1 and 6 under 35 U.S.C. § 102(b) in view 
Yoshino et al. (US 5,849,448) is traversed. 

Yoshino employs Cabot's Regal 330 (R330) with a particle size of 25 nm (Example 
1), and Vulcan XC72 with a particle size of 30 nm (Example 4), as an electroconductive 
particle within the resin layer. Particle sizes of 25 and 30 nm afford aggregate sizes of 
approximately 93 and 103 nm, respectively (see Kirk-Othmer, Table 1, p. 1043), and, thus, 
give rise to agglomerates that are much larger. Since Yoshino does not report the size of the 
particles within the resin layer, it is impossible to say exactly what average carbon black 
particle size is present in these carrier particles. Unless Yoshino employed techniques that 
produced shear forces great enough to fracture the aggregates, it is reasonable to assume that 
Yoshino's average particle diameter is greater than 1 00 nm (0.1 ^im). With this in mind, 
Applicants request that the Examiner withdraw this rejection. 

In a like manner, the rejection of Claims 1-6 under 35 U.S.C. 103(a) over Yoshino in 
view of Shintani et al. (US 5,204,204) and the teachings of Diamond in "Handbook of 
Imaging Systems" is traversed. As noted above, Yoshino lacks a critical limitation, and 
simply put, the additional references do not supply what is lacking in Yoshino 's disclosure. 
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Since the combined references fails to teach all of the claim limitations, Applicants request 
that the Examiner withdraw this rejection. 
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RESPONSE TO RESTRICTION 
Restriction to one of the following inventions has been required under 35 U.S.C. 

§ 121: 

I. Claims 1-6, drawn to a carrier and developer, classified in class 430, subclass 
111.1 

II. Claim 7, drawn to a method, classified in class 430, subclass 125. 

III. Claim 8, drawn to an image forming apparatus, classified in class 399, 
subclass 359. 

Applicants have elected with traverse Group I, i.e., Claims 1-6. 

Restriction is only proper if the Claims of the restricted groups are either independent 
or patentably distinct (MPEP § 803). The burden of proof is on the Examiner to provide 
reasons and/or examples, to support any conclusion in regard to patentable distinctness 
(MPEP § 803). Applicants respectfully traverse the Restriction Requirement on the ground 
that the Examiner has not carried the burden of providing any material reasons and/or 
examples to support the conclusion that the claims of the restricted groups are patentably 
distinct. 

If the Restriction Requirement is not withdrawn, it is noted that Applicants have 
elected Claims to a Group I. Should the Examiner determine that the elected claims are 
allowable, then it is respectfully requested that the Examiner permit rejoinder of the process 
and apparatus claims that include all the limitations of the allowed product claim. If the 
search and examination of an entire application can be made without serious burden, the 
Examiner must examine it on the merits, even though it includes Claims to distinct or 
independent inventions. 
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Applicants file concurrently herewith copies of the Information Disclosure Statement 
(EDS), PTO Form 1449, and complete copies of all U.S. Patents cited therein, and the List of 
Related Cases filed on October 30, 2002, with a copy of the date-stamped filing receipt. 
Applicants kindly request that the Examiner consider U.S. Patent 6,406,826, which was cited 
within the IDS filed on October 30, 2002. 

No new matter is believed to have been added upon entry of the amendment. 
Applicants believe that the claims are in a condition for allowance. 



Respectfully submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Norman F. Obion 
Attorney of Record 
Registration No. 24,618 



Customer Number 



Richard L. Treanor, Ph.D 
Registration No. 36,379 



22850 




Tel.: (703)413-3000 
Fax: (703)413-2220 
NFO/RLT/DRE 



.45.618 
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Carbon Black: What Is It and How Is It Made? 

Carbon black is essentially an elemental carbon in a form different from diamond, cokes, charcoal and graphite. It consists of 
spherical like particles and is manufactured by the incomplete combustion of a heavy aromatic feedstock in a hot flame of 
(preheated) air and natural gas: 

CxHy + 02 — > C + CH4 + CO + H2 + C02 + H20 

The primary units of carbon black are aggregates, which are formed when particles collide and fuse together in the combustion 
zone of the reactor. Several of those aggregates may be held together by weak forces to form agglomerates. These 
agglomerates will break down during mixing into rubber, so the aggregates are the smallest ultimate dispersible unit of carbon 
black. The difference between primary particle, aggregate and agglomerate is presented below: 



"Primary Particle" 





"Aggregate" 



"Agglomerate" 



All Cabot carbon blacks are produced using the Oil Furnace process, in which feedstock is injected into a hot gas flame zone in 
an enclosed reactor. A simplified schematic picture of the Oil Furnace reactor is shown in the next figure: 




Quench Water 



Refractory lined steel shell 



A broad range of carbon black types can be made by controlled manipulation of the reactor conditions. The carbon black 
formation reaction in the furnace is controlled by steam or water spray. The carbon black particles produced are conveyed 
through the reactor, cooled and continuously collected via filters. A simplified schematic picture of the carbon black overall 
process is shown below: 



Heat 
Exchanger 




Reactor 



Silo 



Pelletiser Dr ^er 




©1995-2003 Cabot Corporation. All rights reserved worldwide. 
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* SURFACE TREATED GRADES (see pH below) 
PERCENT VOLATILE CONTENT: 

MONARCH/BLACK PEARLS 1400/1300 - 9.5, MONARCH/BLACK PEARLS 1000-9.0, MOGUL/BLACK PEARLS L- 4.5 

REGAL 400/400R - 3.5, ALL OTHER GRADES < 2.5. 
A ELFTEX PELLETS 115 described as "oil bound pellets" are a blend of a fluffy black and a process oil. The mixing of these components lakes 

place after the fluffy black is produced to form a low dust easily dispersible pellet. 
NOTE 1 : The standard packaoe lor Cabot Special Blacks produced in the U.S. is a 3 ply kratt bag. With tew exceptions, tiufty grades are packed 25 lbs net and pelleted grades SO lbs. 
net Polyethylene overs/ips are available tor moisture protection during storage. Polyethylene bags ol KCmil thickness are also available on many pelleted grades. These allow 
incorporation of unopened bags directly mto a plastic mix. intermediate 6utk Containers are available in 50 c.t. 60 c.t. and 64 c. L sizes for many pelleted grades. For greater packaging 
details contact your locai Cabot Representative. 
NOTE 2: &A registered trademark of Cabot Corporation. 

CABOT CORPORATION SPECIAL BLACKS DIVISION 157 Concord Road P.O. Box 7001, Billerica, MA 01821-7001 Tel: 800-462-2313 (USA) - 508-663-3455 (Outside USA) 
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